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00 © The present invention provides a process for producing a spherical granule of a water-soluble azo 
^ compound, which comprises dispersing a water-soluble azo compound in a water-insoluble solvent and then 
dropping a water or a hydrophilic solvent dissolving the water-soluble azo compound with stirring to granulate 
00 the water-soluble azo compound in the solution, and the spherical granule of the water-soluble azo compound. 
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The present invention relates to a spherical granule of a water-soluble azo compound, and a process for 
producing the same. 

As azo compounds which are highly useful as a radical polymerization initiator, etc. for producing high 
polymer compounds such as water absorbing resin, high polymer coagulant, etc., there have been known 
the compounds represented by the formulas (1) and (2). With the progress of a polymerization apparatus, 
e.g. scale enlargement, automating and energy-saving, azo compounds which cause no binding and 
agglomeration and have a shape suitable for charging smoothly at the time of introduction have been 
strongly requested. Further, since some water-soluble azo compounds have skin irritant action, products 
having a shape which causes no dust have been requested in view of safety. 

However, there is a large risk and a fear of deterioration of quality in granulation by means of a normal 
granulation method because these compounds have high thermal decomposition properties and explosive 
properties. Therefore, a trial on granulation of these azo compounds have hardly been made, heretofore. 

As the prior art in this field, there have been known a granulation method by means of an extrusion 
granulation method described in JP-A-99045/1988. This method directs to a method which comprises 
adding water to a powder, kneading the resulting mixture to adjust a binding power of the powder, and after 
compressing to minimize a void, extruding the kneaded mixture through a hole having a specific shape and 
then granulating the extrudate with a granulator, pelleter, etc. However, since the granule obtained by this 
method have a cylindrical shape, its rolling fluidity is not sufficient. Therefore, abnormality such as choking 
is sometimes arisen in the introduction step. Further, the granule have a shape wherein comers are liable to 
be broken off and, therefore, generation of dust can not be sufficiently inhibited. Further JP-A-99045/1988 
also describes about spray-granulation method and rolling-granulation method but any of these methods 
can not afford a spherical granule of the present invention. 

An object of the present invention is to solve the above problem and to provide a spherical water- 
soluble azo compound wherein generation of dust is hardly arisen, and a process for producing the same. 

The above and other objects of the invention will become apparent from the following description. 

The present invention provides a process for producing a spherical granule of a water-soluble azo 
compound, which comprises dispersing a water-soluble azo compound in a water-insoluble solvent and then 
dropping a water and/or a hydrophilic solvent dissolving the water-soluble azo compound with stirring to 
granulate the water-soluble azo compound in the solution, and the spherical granule of the water-soluble 
azo compound. 

The process of the present invention can be preferably applied to a water-soluble azo compound, 
particularly to an azo compound represented by the formula (1) or an azo compound represented by the 
formula (2). 




2 




2HX 



(1) 



R 1 and R 2 are same or different and are each alkyl group or cycloalkyl group, 
2 is a group represented by the formula (3) or formula (4) 



NR 3 



II 



- C 



NHR 4 



(3) 
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R 5 



II 



- C 



N- R 6 



(4) 



R 3 is hydrogen atom, alkyl, allyl, phenyl or substituted phenyl group, 
R 4 is hydrogen atom, alkyl, phenyl or substituted phenyl group, 
R 5 is alkylene or substituted alkylene group, 
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R 6 is hydrogen atom or hydroxyalkyl group, 
X is CI. Br or CH 3 COO group 



R 7 
I 



to 



- OCO- A— C- N= N— C- A— COO- 

I I 

CN CN 



\ 



2Y 



(2) 



A is alkylene or substituted alkylene group, 
R 7 is alkyl group, 

15 Y is alkali metal, alkaline earth metal (2Y) or NH 4 . 

Preferred . examples of the alkyl group for. R\ R 2 , R 3 , R* and R 7 include alkyl groups having 1 to 6 
carbon atoms, such as methyl, ethyl, propyl, butyl, pentyl and hexyl. Preferred examples of the cycloalkyl 
group for R 1 and R 2 include cycloalkyl groups having 3 to 6 carbon atoms, such as cyclopropyl, cyclobutyl 
and cyclohexyl. Preferred examples of the substituted phenyl group for R 3 and R* include substituted 

20 phenyl groups such as tolyl, xylyl and cumyl. Preferred examples of the alkylene group for R 5 and A 
include alkylene groups having 1 to 6 carbon atoms, such as methylene, ethylene, propylene, butylene and 
hexenylene. Preferred examples of the substituent of the substituted alkylene group include alkoxy group 
having 1 to 3 carbon atoms and hydroxyl group. The alkylene group substituted with 1 to 3 of these 
substituents are preferred. Preferred examples of the hydroxyalkyl group for R 6 include hydroxyalkyl groups. 

25 having 1 to 6 carbon atoms, such as hydroxymethyl, hydroxyethyl, hydroxypropyl and hydroxyhexyl. 
Examples of the alkali metal for Y include Na. K and the like, and examples of the alkaline earth metal for Y 
include Mg, Ca, Ba and the like. Among them, Na and K are preferred. 

In the present invention, a water-soluble azo compound is firstly dispersed/suspended in a water- 
insoluble solvent, followed by stirring. In this case, it is important to conduct stirring so that the mixture is 

30 homogeneously converted into a slurry. The temperature at the time of stirring is set to a temperature at 
which the decomposition of the water-soluble azo compound is prevented in the manufacturing process. 
The stirring is conducted continuously for 5 minutes to 20 hours, preferably 10 minutes to 3 hours, 
including the dropping time of water and/or a hydrophilic solvent dissolving the water-soluble azo com- 
pound. 

35 The water-insoluble solvent used in the present invention may be any one which does not dissolve the 
water-soluble azo compound and is not specifically limited, and can be suitably selected. It is preferred to 
use solvents such as halogenated hydrocarbons, aliphatic hydrocarbons, aromatic hydrocarbons, esters, 
ethers and the like. As the halogenated hydrocarbon, for example, there can be used methyl chloride, 
dichlororhethane, chloroform, carbon tetrachloride, 1 ,2-dichloroethane, 1,1-trichloroethane, Trichlene, Per- 

40 clene and 1 ,2-dichloropropane. As the aliphatic hydrocarbon, for example, there can be used pentane, 
hexane, heptane, octane and decane. Examples of the aromatic hydrocarbon are benzene, toluene, xylene, 
mesitylene, monochlorobenzene and dichlorobenzene. Examples of the esters are ethyl acetate, butyl 
acetate and dioctyl phthalate. Examples of the ethers inculde ethyl ether, isopropyl ether and 
tetrahydrofuran. These solvents can be used alone or in combination of two or more kinds of the above. 

45 The water-insoluble solvent is usually used within a range from 1 to 100 parts by weight, preferably 
from 1.5 to 20 parts by weight per one part by weight of the water-soluble azo compound. With stirring, 
water or a hydrophilic solvent dissolving the water-soluble azo compound is added dropwise to the 
suspension of the water-soluble azo compound. Water or the hydrophilic solvent dissolving, the water- 
soluble azo compound to be used has such a property that is superior in hydrophilic nature to the azo 

so compound in comparison with the above water-insoluble solvent. Water or the hydrophilic solvent dissolving 
the water-soluble azo compound is added dropwise in an amount enough to dissolve the water-soluble azo 
compound partially. It is preferred that the amount is usually 1 to 50 % by weight, preferably 3 to 20 % by 
weight; based on the amount of the water-soluble azo compound. As the hydrophilic solvent dissolving the 
water-soluble azo compound, for example, there can be used lower alcohols such as methanol, ethanol and 

55 isopropanol. These hydrophilic solvents can be used singly or in a mixture of at least one of them. It is 
advantageous to use water because of cheap cost and high safety. It is advantageous to use the lower 
alcohol because the drying step after filtration can be conducted in a short period of time. In case of using 
several lower alcohols conjointly, it is possible to decrease a density of a spherical granule and enhance 

3 



BNSDOCID: <EP 0668098A1 _!_> 



EP 0 668 098 A1 



dispersibility thereof. 

In case of dropping, a suitable amount of solvents dissolving in both solvents, surfactants, suspended 
particle stabilizers may be added to any one of the above solvents in advanee in order to stabilize the 
formation step of the granule and to form the granule into spherical shape homogeneously. Examples of the 
5 solvent dissolving in both solvents include acetone, methanol, ethanol, isopropanol, acetonitrile and ethylene 
glycol. The surfactant may be any one of anionic, cationic and nonionic surfactants. As the suspended 
particle stabilizer, there can be used those which dissolves in water, and preferred examples thereof include 
water-soluble high polymer compounds such as polyvinyl alcohol, carboxymethyl cellulose (CMC), 
poly aery lam ide and cornstarch. It is preferred that the above reaction is conducted at a temperature at 
10 which the decomposition of the water-soluble azo compound can be prevented in the manufacturing step. 
The temperature varies depending on the kind of the water-soluble azo compound, but the reaction can be 
usually conducted within a range from 0 to 50 * C, preferably at normal temperature. 

When the mixed solution is stirred continuously after dropping, the formation of the granule begins with 
time. At the time at which 10 minutes to 3 hours has passed, almost ail of the water-soluble azo compound 
75 present in the solution becomes the granule. In the present invention, the granule thus obtained has a 
spherical shape. However, granules having a slightly deformed spherical shape are also included, in 
addition to granules having perfect spherical shape. 

The resulting suspension of the spherical granule is filtered by means of a usual method to separate the 
spherical granule only, and then dried to give the desired product. The drying can also be conducted under 
20 reduced pressure. The spherical granule of the present invention has an average particle size of 0.01 to 30 
mm, more preferably 1.8 to 5 mm. 

The following Examples further illustrate the present invention in detail but are not to be construed to 
limit the scope thereof. 

25 Example 1 

5 ml of water was added dropwise over 3 minutes while a mixture of 100 ml of Trichlene and 30 g of 
2,2'-azobisamidinopropane dihydrochloride was stirred at 400 rpm, followed by stirring for additional 60 
minutes to give a suspension of a spherical granule. The suspension was filtered and dried at normal 
30 temperature at 1 Torr for 4 hours to give 29.9 g of a granule having an average particle size of 3 mm. 

Example 2 

5 ml of water was added dropwise over 3 minutes while a mixture of 100 ml of 1 ,2-dichloroethane and 
35 40 g of sodium 4,4'-azo bis(4-cyano valerate) was stirred at 600 rpm, followed by stirring for additional 60 
minutes to give a suspension of a spherical azo compound. The suspension was filtered and dried to give 
39 g of an azo compound having an average particle size of 2.5 mm. 

Example 3 

40 

A mixture of 100 ml of Trichlene, 4.8 ml of methyl alcohol and 50 g of ^'-azobisamidinopropane 
dihydrochloride was stirred at 20 °C at 500 rpm. 3.2 ml of water was added by several portions over about 
10 minutes. Thereafter, the mixture was stirred for additional about 10 minutes and, as a result, it was 
observed that a granule was growing. It was observed that the granule was further growing gradually until 
45 the time at which about 30 minutes have passed. After 60 minutes, a spherical granule was obtained by 
filtration and dried at normal temperature under reduced pressure (1 Torr) for 4 hours to give 49.5 g of a 
granule. An average particle size of the granule was 3 mm. 

Example 4 

50 

A mixture of 100 ml of 1 ,2-dichloropropane, 5 ml of methyl alcohol and 50 g of 2,2'-amidinobutane 
dihydrochloride was stirred at 15 *C at 450 rpm. 5 ml of water was added by several portions over about 
10 minutes. Thereafter, the mixture was stirred continuously for additional 60 minutes to give a suspension 
of a spherical granule. The suspension was filtered and dried at normal temperature under reduced 
55 pressure (1 Torr) for 4 hours to give 49.6 g of a granule. An average particle size was 3.2 mm. 
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Example 5 

A mixture of 100 ml of 1 ,2-dichloropropane and 50 g of 2,2'-azobisamidinobutane dihydrochloride was 
stirred at 15 *C at 500 rpm. 5 ml of ethanol was added by several portions over about 30 minutes. 
5 Thereafter, the mixture was stirred continuously for additional about 30 minutes to give a suspension of a 
spherical granule. The suspension was filtered and dried at normal temperature under reduced pressure (1 
Torr) for 30 minutes to give 47.3 g of a granule. An average particle size was 2.8 mm. 



10 



15 



Example 6 

The same procedure was repeated in the same manner as in Example 1 except that a solvent mixture 
of 4 ml of water and 1 ml of methanol was used in place of 5 ml of water, whereby giving 29.8 g of a 
spherical granule having an average particle size of 2.5 mm. 

The present invention provides a spherical water-soluble azo compound wherein generation of dust is 
hardly arisen, with safety. 



Claims 

1. A process for producing a spherical granule of a water-soluble azo compound, which comprises 
20 dispersing a water-soluble azo compound in a water-insoluble solvent and then dropping a water and/or 

a hydrophilic solvent dissolving the water-soluble azo compound with stirring to granulate the water- 
soluble azo compound in the solution. 

2. A process as defined in claim 1 wherein the water-soluble azo compound is represented by the formula 
25 (1) or (2) 



30 



/ 



R 2 I 

V 2 



\ 



/C- N= N- C N 



I * 2 

z / 



2HX 



(1) 



35 



R 1 and R 2 are same or different and are each alkyl group or cycloalkyl group, 
Z is a group represented by the formula (3) or formula (4) 



40 



NR 3 
II 

C- NHR< 



(3) 



45 



N— R 5 

II h 

- C- N- R 6 



(4) 



R 3 is hydrogen atom, alkyl, ally!, phenyl or substituted phenyl group, 
R 4 is hydrogen atom, alkyl, phenyl or substituted phenyl group, 
so R 5 is alkylene or substituted alkylene group, 
R 6 is hydrogen atom or hydroxyalkyl group, 
X is CI, Br or CH 3 COO- group 



55 
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R 7 
I 



- OCO- A- C- N= N — C- A— COO- 
I I 



\ 



CN 



CN 



2Y 



(2) 



io A is alkylene or substituted alkylene group, 

R 7 is alkyl group, 

Y is alkali metal, alkaline earth metal (2Y) or NH 4 . 

3. A process as defined in claim 2 wherein, in the formula (1), 2 is a group of the formula (4), R 1 and R 2 
75 are each alkyl group, R 3 and R 4 are each hydrogen atom. 

4. A process as defined in claim 2 wherein, in the formula (2), A is ethylene group, R 7 is methyl group. 



20 



5. A spherical granule of a water-soluble azo compound represented by the formula (1) or (2) according to 
claim 2. 



25 



30 



35 



40 



45 



50 



6. A spherical granule as defined in claim 5 which has an average particle size of 0.01 to 30 mm. 
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